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Introduction
In this paper, we consider the relationship between age at arrival to the host county of immigrant children and the probability of dropping out from high school. We start by presenting the phenomena using data from the Israeli Labor Force Surveys of 1996-2011 and we show that the share of high school dropouts among immigrant children who arrived from the Former Soviet Union during 1989-1994 and were 6-18 years old at arrival is at least as double than among natives in the same age group. We then offer a theoretical explanation for our findings in a framework that links between wages, age of arrival and language skills.
Immigrant educational outcomes and their correlation with age at arrival have been studied extensively by anthropologists and sociologists and more recently also by economists.
In the sociological literature, Inbar and Adler (1976) were the first to empirically study the relationship between age at arrival and scholastic achievement, defined as acceptance to institutions of higher education. They used a sample that included 212 Moroccan youths who had immigrated with their families to either France or Israel. Given the small sample, age at arrival was grouped into four categories (0-5, 6-11, 12-15, 16+) . They found an unexpected curvilinear (U shape) relationship, with the dip in achievement falling in the 6-11 age group.
The percentage of immigrant students attaining higher education in this age group was considerably lower than that of respondents who immigrated at an older or younger age. A similar trend was later found by Inbar (1977) , using the same definition of achievement, among native English speaker immigrant males to Canada. This finding led to the "Vulnerable Age Hypothesis" which states that the discrepancy between the pressure that children face and the resources at their disposal to cope with that pressure, is largest at the elementary school level (as opposed to older and younger age levels). Hence, children who immigrate at that age are particularly vulnerable, and this vulnerability is likely to be expressed by a lower level of scholastic achievement and later in their labor market performance.
From economic point of view, immigration at an early age is usually perceived to be more beneficial due to the belief that younger immigrants are more able to adjust to linguistic and cultural challenges associated with migration. Moreover, the complementarity between destination language and other forms of human capital (schooling) also suggests that youth will accrue more benefits from undertaking any destination specific investment.
However, like in the sociological literature, the economic literature also finds some evidence that those immigrating in their late teens obtain lower schooling in comparison to those immigrating at a slightly younger or older age. Thus, the relationship between scholarly and economic outcomes and age at arrival is not monotonic all thorough the interval of age at arrival.
In general, the economic literature on immigrant educational attainment focuses on post-migration schooling, pre-migration schooling and total attainment of schooling which equals the sum of pre-and post-migration schooling. The key finding that emerged from the post-migration schooling literature is that age at immigration coupled with duration of residence in the host country is a primary determinant of investment in schooling.
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Education attainment of immigrants has been studied recently in several countries. In Germany, Gang and Zimmerman (1999) indicate that the gap in educational attainment between immigrants and their comparable German-born cohort is much smaller in the second generation compared to the gap in the first-generation, implying that assimilation exists in the acquisition of education. This finding is in line with Schultz (1984) and Betts and Lofstrom (2000) , who found that the schooling level of children of immigrants in the US converges toward that of the children of natives. Schaafsma and Sweetman (2001) use Canadian data and find evidence to the three channels which generate the negative correlation between age at arrival and earnings. The first source is that work experience in the source country yields no return in the host country. The second is that except for immigrants who arrive as young children who have a return to education similar to that of the Canadian born, the return to education declines with age at immigration, such that those who arrive as older adults have quite low returns. The third channel is that for visible minorities and for those whose mother tongue is not English, age at arrival has an economic impact that may be thought of as 'acculturation' effect.
Another notable finding in Schaafsma and Sweetman (2001) is that immigrants who arrive in their late teens (ages 15-18), near the high school to post-secondary transition, have lower earnings than those who arrive either slightly earlier or later. Further examination shows that this age at immigration group appears to obtain less education than surrounding groups. The authors conclude that it is plausible that entering a new society near this crucial transition induces acquisition of less schooling and that this has a life-long earnings impact. Gonzalez (2003) finds that age at arrival is an important determinant of the educational attainment in the US among immigrants from Mexico. For Mexicans, each year of delayed entry results in about 0.25 to 0.30 less years of school. He shows that in some cases delayed entry not only results in lower total education, but also a lower percentage of US-specific (post-migration) education and consequently wages. Chiswick and DebBurman (2004) use US data to analyze the determinants of total educational attainment, which is the sum of pre-and post migration schooling, by immigrant generation.
2 Using Current Population Survey (CPS) data, they analyze differences in educational attainment by immigrant generation (first, second, and higher order generations), and among the foreign born by country of birth and age at immigration. They find that second-generation American adults have the highest level of schooling, exceeding that of the foreign born and of the native born with native-born parents. Similar to the findings of Schaafsma and Sweetman (2001) for Canada, they find that teenage immigration to the US is associated with fewer years of schooling compared to those who immigrated at pre-teen or post-teen ages. Specifically, using categorical groups of age at arrival, they observe a dip at age at immigration 13-19. That is, immigrating during the secondary school years is associated with a greater disadvantage than if the immigration took place a few years earlier or later.
While most of the aforementioned studies included in their analysis also immigrants who arrived to their destination country as adults, Bleakley and Chin (2004) focus, as we do in this paper, on immigrants who immigrated as children. Specifically, they show there is a powerful association between immigrants' age at arrival and language skills in the 1990 U.S.
Census. In order to control for other channels than language, through which age at arrival affects immigrant earnings they use immigrants from English-speaking countries to control for non language effects of age at arrival. Thus, they use age at arrival interacted with a dummy for non-English-speaking country as an instrumental variable (IV) for the measurement of the impact of language skills on earnings. They find that much of the effect of English-language skills on earnings appears to be mediated by years of schooling. Better
English-language skills induce immigrants who would otherwise drop out with the equivalent of junior high or some high school education to at least complete their high school degree.
In our Israeli case study, we focus on immigrant children who arrived in Israel from the Former Soviet Union (FSU). Most of these immigrants spoke Russian and were not familiar with Hebrew, which is the spoken language in Israel. While the vast majority of adult immigrants from the FSU participated in government provided Hebrew classes (Ulpan), immigrant children had to study the new language at school. 3 However, there is some evidence that the sheer size of this wave and enabled the immigrants to continue using the Russian language and to maintain cultural traditions, hereby lowering the incentive of immigrants to invest in acquisition of Hebrew and local skills (Cohen-Goldner, Eckstein and Weiss ,2013). In our study we follow immigrant children who arrived about 20 years ago and thus we are not able to fully observe their wages (some of them have not joined the labor force yet) and thus we focus on the education achievements and not on wages.
We start by presenting the data and statistical analysis and then turn to consider a theoretical explanation to our findings. The main result we obtain is that age at arrival plays an important role on education achievement and specifically in the decision to drop out of high-school, probably though the effect of age at arrival on language acquisition. Since it takes time to learn the local langue, young immigrants who arrive in the new country around the ninth to eleventh grade may not have enough time to study the language before the completion of high-school. Moreover, our theory suggests that if age of arrival is sufficiently high such that the immigrant arrives after the completion of his education, or at least the completion of high school in his source country, then his wage is expected to be higher that that of an immigrant who dropped out of high school in the destination country. Another interesting result is that while age at arrival lowers the probability to graduate high school for both young immigrant males and females, it does not significantly affect the likelihood of obtaining post secondary education among males, but it lowers significantly the probability of female immigrants to obtain such education.
One important implication of our study is that when studying immigrants outcomes in the destination country using a wide range of ages, one should enable a flexible polynomial effect of age at arrival rather than restricting the impact of age at arrival on the desired outcome to be monotonic.
Data
We use repeated cross sectional data from the Israeli Labor Force Surveys of 1996-2011. In order to study the impact of age at arrival on total schooling outcomes of immigrant children,
we restrict the analysis to FSU immigrants who arrived at ages 6-18. 4 The comparable native sample includes Jews who were born in Israel or migrated to Israel prior to 1970 and were 6-18 years old between 1989-1994 (i.e. born during 1971-1985) . Since we are interested in completed years of schooling, we include only those who were 25 years old or older at the year they were surveyed and stated they were not currently studying. Tables 1a and 1b present selected summary statistics of our sample for males and females, respectively. The average age of native males in our sample is 30 (Table 1a) .
Immigrants are slightly younger and their average age at arrival is around 14. Of those who arrived between 1989 and 1992 less than 12% were 6-9 years old at arrival, 28% were 10-13 years old at arrival, 21% were aged 14-15 at arrival and nearly 39% were 16-18 years old at The average years of schooling of the two cohorts of male immigrants (13-13.4) is remarkably similar to that of male natives (13.66). However, this resemblance masks significant differences in the distribution of schooling between native and immigrant males.
Among native males, less than 10% are high school dropouts (0-11 years of schooling), more than 38% are high school graduates (12 years of schooling) and 51.7% have at least 13 years of education. In contrast, almost 20% of the immigrants who arrived during 1989-1991 and nearly 30% of those who arrived in 1992-1994 are high school dropouts.
The summary statistics for females (Table 1b) In addition to the differences between the schooling distribution of natives and immigrants, there is a substantial disparity in the schooling distribution of immigrants by age at arrival. This disparity is illustrated in Figure 2a for males and in Figure 2b for females. The figures present the cumulative distribution of completed years of schooling of immigrant children by cohort (1989) (1990) (1991) (1992) (1993) (1994) and four groups of age at arrival: 6-9, 10-13, 14-15 and 16-18. Both figures clearly illustrate that within cohort, there is a monotonic negative relation between age at arrival and the share of high school dropouts (0-11 years of schooling), such that immigrants who arrived in their late teens (16-18) have the highest dropout rate. In addition, conditional on age at arrival, the later cohort (1992-1994) has a higher probability to drop out of high school than the earlier cohort. For example, according to Figure 2a 24.9% (36.3%) of the boys who arrived during 1989-1991 (1992-1994) and were 16-18 years old at arrival, possess at most 11 years of education. The corresponding percentages for boys who were 6-9 years old at arrival are 10.5% for the 1989-1991 cohort and 12.7% for the 1992-1994 cohort. The share of high school dropouts among female is lower for girls and follow the same pattern as for boys (Figure 2b ). While 21.6% (28.3%) of the girls who arrived during 1989-1991 (1992-1994) and were 16-18 years old at arrival, possess at most 11 years of education, the corresponding percentages for girls who were 6-9 years old at arrival are 3.7% for the 1989-1991 cohort and 9.2% for the 1992-1994 cohort.
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In order to measure the impact of age at arrival on educational attainment of children immigrants, we run multinomial logit regressions for the three education outcomes: 0-11 (HSD), 12 (HSG) and 13+ (ACD) years of schooling with age at arrival categorical dummies as well as with continuous age at arrival high-order polynomial. The results are presented in Table 2a for males and 2b for females. In the first specification, we find that boys who arrived at age group of 16-18 have a lower probability to graduate high school in comparison to all the other categories of age at arrival. However, there is no significant difference in the likelihood to obtain 13+ years of schooling between the four categories of age at arrival. The specification of continuous age at arrival polynomial also suggests that age at arrival affects the probability of young males to obtain 12 years of schooling in comparison to 0-11 years of schooling, but it has no significant effect on the likelihood to obtain 13+ years of schooling.
For girls, both specifications suggest that age at arrival adversely affects both the propensity to obtain 12 years of schooling as well as 13+ years of schooling, in comparison to 0-11 years of schooling. That is, girls who were 16-18 years old at arrival to Israel have a lower probability to graduate from high school or to obtain higher education in comparison to those who were younger at arrival.
The predictions of multinomial regressions for males are illustrated in Figure 3 for an immigrant who lives in the Center and arrived in Israel 20 years ago (Years since migration=20). Figure 3a presents the prediction from the specification with age at arrival categories, while Figure 3b presents the prediction from the specification with continuous age polynomials. Both specifications have similar predictions. Conditional on cohort of arrival to Israel, the predicted probability of immigrant boys who arrived in their late teens to drop out of high school is about double the probability of those who arrived in early childhood (ages 6-9). After 20 years in Israel, the predicted probability of boys who arrived at ages 16-18 during 1989-1991 to drop out of high-school is 17% in both specifications while this probability for boys who arrived at ages 6-9 is 10% in both specifications. The corresponding predicted probabilities to be a high school drop out for the 1992-1994 cohort are 26% for those who were 16-18 years old at arrival vs. 12-13% for those who were 6-9 years old at arrival ( Figure   3 a and b) .
The predictions for girls are presented in Figures 3c and 3d . For girls the impact of age at arrival on dropout rates is even stronger such that after 20 years in Israel the predicted probability of a girl who was 6-9 years at arrival is about 4%-6% depending on the specification and cohort while this probability for girls who were 16-18 years at arrival is
20%-26% (Figure 3 c and d).
The higher dropout rate among immigrant girls who arrived in their late teens in comparison to immigrant boys at the same age group may result from the fact that immigrant females tend to get married earlier than immigrant males thus making the investment of females to acquire education less attractive for female teenagers who are close to marriage ages. 
A possible theoretical explanation
Age on arrival may affects immigrants' wages in the destination country through several channels, as it affects both the human capital the immigrant acquired in the destination country and the ability of the immigrant to acquire local capital in the destination country. For example, for immigrants who migrated as adults after the completion of their education, age at arrival can serve as a proxy for work experience in the home country. 8 Nonetheless, the ability and profitability of immigrants who were older at arrival to learn the new language and other new skills might be limited. For younger immigrants who have not yet completed their 7 The average age of male and female immigrants in our sample is virtually the same (Tables 1a and 1b ). Yet, 70% (65%) of the female immigrants who arrived in 1989-1991 (1992-1994) are married in comparison to 55% (49%) of the males, respectively. In addition, almost 8% of the female immigrants are divorced in comparison to less than 3% of the male immigrants. Thus, the share of single (never married) female immigrants is almost half of the share of single males. 8 Note that due to different structure and technology of the Israeli and Russian economies many papers found that the return to imported experience is virtually zero. See for example Cohen Goldner et al. (2012) .
schooling prior to immigration, age at arrival can affect the acquisition of local human capital as language and schooling attainment, which in turn, affect wages.
In this section, we consider the impact of age at arrival on wages through its effect on language proficiency and the level of education.
Assume that wage is an increasing function of two main components: 1) language proficiency (Chiswick and Miller, 1995) ; and 2) the level (years of schooling) and/or the quality of education. However, the language proficiency is a function of the age at arrival. As an immigrant arrives at a younger age, especially at the ages of childhood, his ability and profitability to learn the local language are higher and thus his proficiency in the local language is higher (Bleakley and Chin, 2004) . Other things being equal, immigrant's ability (and profitability) to obtain a higher level of education increases with the proficiency of the local language. Thus, those who have better language proficiency will be able to obtain a better quality and more years of education. A better quality of education means that given the same set of classes and all other things given, those with the higher language proficiency will do better at their studies and will benefit more from their education.
For simplification, we assume that all immigrants can obtain higher education at the same age. An immigrant can obtain his higher education either in the host country, if he arrived at a young age or at his home country if he arrived at an older age. Immigrants who arrived in the age interval of 6 to 18 have started acquiring their education in their home country and may continue and complete their education in the destination country. If an immigrant completed his education at the home country, then language proficiency will have only a direct effect on wages and will not affect the level of (imported) education.
Formally, denote by wi the wage of an immigrant i. Wage is an increasing function of language proficiency, denoted by Li and the number of years of education , denoted by Ei ,
Up to a certain age at arrival, A , the level of education is a function of language proficiency and language proficiency is a function of age at arrival. Thus, the wage of an immigrant i whose age at arrival satisfies A Age i  can be written as:
. In addition, as long as A Age i  , increasing the age at arrival decreases level of education,
However, if the age of arrival is sufficiently high, A Age i  , such that the immigrant has completed his education at the home country, it holds that the level of education Ei is independent of the language proficiency and is constant at a level obtained in the host country,
For a given wage level, an iso-wage locus (indifference curve) is described by the following:
which has a negative slope as there is a trade-off between the language proficiency and the level/quality of education:
In other words, the iso-wage is downward sloping. Moreover, as we increase the language proficiency we can decrease years of education to obtain the same wage level. Now let's consider the affect of a change in the age at arrival on the wage:
and
If the migrant arrived and an older wage such that he obtained his education in the home country, A Age i  , we also obtain
However,
The reason for this is that a migrant who arrives older to the home country, would have difficulties obtaining the language and thus, would not obtain a good education. On the other hand, a migrant that came at a similar age with a high education does not need the acquisition of local language to obtain this level of education and thus, language would only affect his wage directly. Thus, we obtain the flowing relationship between age at arrival and the migrant's wages:
Since there is a direct relationship between wages and education for those arriving at age below A , one could also write on the vertical axes education achievements for these immigrants. Thus, till an age of arrival of A as age of arrival increases education achievements will decrease and an increase in dropouts. This is what we see in the data presented in the paper. At age at arrival A, we have a non continues jump in the wages since migrants' have already established a solid education achievement in the home country before arriving at the destination.
Conclusion
Both our theoretical and empirical analysis suggest that age at arrival is critical for education achievement of immigrant children. Since education affects a variety of important outcomes, such as wages, parents should be cognizant of this when making their immigration choices.
Policymakers should also be aware of the negative association between age at arrival and the likelihood to drop out of high-school at late-teens ages. If this negative correlation results from difficulties to acquire the local language especially among immigrants who arrived in their late teens, as was found in Canada and the US among immigrants from non English speaking countries, then special language programs aimed at youth should be considered.
Unfortunately, the current Israeli data we use does not include data on language skills and other data sources should be used to investigate the link between age at arrival, language and education. Future work should also explore the impact of family background on the incident of dropping out of high-school. 
